CHAPTER V
ASSIMILATION AJVD USE OF MATERIALS
Assimilation includes processes by which an organism changes
nutritive materials to the kind of substances of which it is com-
posed, and processes by which these substances are incorporated
into its body. Assimilation in one form or another takes place in
all parts of a plant. The basic process on which all other assimila-
tion depends is photosynthesis. Photosynthesis is carried on in all
green parts of a plant; but the leaves are the organs which are
especially fitted for photosynthesis, and so it is convenient to
consider assimilation in connection with the leaf.
PHOTOSYNTHESIS
Definition. Photosynthesis is the formation of sugar from carbon
dioxide and water in the presence of light; it takes place only
where there is chlorophyll, which is found in the chloroplastl.
Source of material. The water used in photosynthesis is ab-
sorbed by the plant roots and then carried to the leaves. The car-
bon dioxide diffuses from the atmosphere through the stomata
and then through the intercellular spaces. Carbon dioxide can-
not enter the cells as a gas, but water from the cells permeates
the cell walls of the chlorenchyma, and the carbon dioxide gas
goes into solution in this water. As the water in the walls is con-
tinuous with that in the cells, the carbon dioxide in solution
in the cell walls diffuses into the cells and finally reaches the
chloroplasts.
Diffusion is always from the region of greater concentration to
that of less concentration. The using up of carbon dioxide in the
chloroplasts creates in the immediate vicinity a region where the
concentration of carbon dioxide is low. This causes carbon dioxide
to diffuse from the protoplasm and cell walls toward the chloro-
plasts. In turn, carbon dioxide diffuses from the intercellular